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Many-Body Factorization & Position-
Momentum Equivalence of SRC

Impact 
• We observe a universal factoriza3on of the nuclear many-

body wave func3on at short distance into a strongly 
interac3ng pair and a weakly interac3ng residual system, 
the la>er consistent with that of an uncorrelated system.  

• Nuclear contacts are the same in r- and k-space, and 
contact ra3os between two different nuclei shows very 
li>le dependence on the nuclear interac3on model. 

• Conclusions: 1. SRC effects are predominantly embedded 
in two-body correla3ons. 2. The rela3ve abundance of 
short-range pairs in a nucleus is a long-range (i.e. mean 
field) quan3ty that is insensi3ve to the short-distance 
nature of the nuclear force.

Accomplishments 
• R. Cruz-Torres, D. Lonardoni et al., Nat. Phys. (2020) 
• M. Urban, Nat. Phys. News & Views  
• J. Chu, Phys.org

Objectives 
• We study short-range correla3ons (SRC) using the 

generalized contact formalism (GCF) and quantum Monte 
Carlo (QMC) calcula3ons of nuclei from deuteron to 40Ca. 

• We employ different realis3c nuclear interac3ons and 
extract spin/isospin-dependent nuclear contacts in both 
coordinate and momentum space.

pn and pp nuclear contact ra3os for nuclei A/d and A/4He.
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QMC scaled two-body coordinate-space densi3es in 16O.

1
2
3
4
5

 ra
tio

s
s=

1
pnC

 
 

 
 
 

r   k r   k
A / d

pn, s=1

AV18+UX
cAV4'+UIX

LO(1.0fm)2N
LO(1.2fm)2N

NV2+3-Ia*

0.5

1

1.5

 ra
tio

s
s=

1
pnC

He4A / 

pn, s=1

1

2

3

 ra
tio

s
s=

0
ppC

He4H3 He3 Li6 C12 O16 Ca40

He4A / 

pp, s=0

https://www.nature.com/articles/s41567-020-01053-7
https://www.nature.com/articles/s41567-020-01078-y
https://phys.org/news/2020-11-short-range-nuclear-interactions-scientists-neutron.html

